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ABSTRACT 



320/2 



A battery charger system for supplying charging cur- 
rent to cither a battery-powered transceiver or to the 
rechargeable battery pack of the transceiver includes a 
housing housing a receptacle for receiving the trans- 
ceiver. Upon Insertion of the transceiver into the recep- 
tacle an electric contact projecting fiom the bottom 
wall of the receptacle contacts the transceiver to estab- 
lish electric^ go gaaassca t so r. between the device sad 
charging circuitry within the housing. When supplying 
charging current to the battery pack an adapter having 
a smaller receptacle is inserted into the receptacle to 
establish electrical communication between the 
contacts and the battery pack. A rcciprocatrvcly 
mounted actuator stem in the adapter housing enables 
actuation of a deep-discharge mode select switch 
through an aperture in the bottom wall of the recepta- 
cle. r 



10 Drawing figures 
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BATTERY CHARGING ADAPTER FOR A BRIEF DESCRIPTION OF THE DRAWINGS 

BA2TCERY CHARGER FOfi A PORTABLE The features of the present mveruiOD, which are be- 

BATTERY OPERATED TRANSCEIVER lieved to he novel, are set forth with partunilarity in the 

5 a PPCa<k<} claims. The invention, together with the iur- 
BACKGROUND OF THE INVENTION ther objects and advantages thereof, may best be under- 

The present invention is directed generally to battery by . re& ™ foU °wing description taken in 

chargers, and more specifically to a battery charger ^^?° n *™ ^ accontt^ying drawings* in the 
system adaptable fc> provide charging current to bo* l0 ^^^^^^^^^^ 
battery powered apparatus and to removable battery H^k^^p^ ^ u * t. 
packs. perspective vtew of a battery charger 

TLv-aw* u*«*^ .a j - system constructed in accordance with the invention 

Portable battery-powered devices such as two-way shawms the installation of a batierv ^^d^n^ 
radios, receivers, recorders and test equipment; which thereto **** 803 fld * pt ° r 

Zi^^^^t 0 ^^ < ^l? d P«f?d ^ time, 15 FIG.' 2 is a exploded view of the battery charger 

typ^agy qtihze rechargeable battenes which can be system of FIG. 1 showing the adaptor and haUerypack 

recharged after use, thereby avoiding the expense and thereof 

inconvenience of repeatedly installing new batteries. FIG. Sis a perspective view of the battery charger 

When the batteries become depleted, cither the bat- system showing the installation of a radio transceiver 
tery is removed from the device and installed into a 20 therein, 

battery charger, or the entire device with battery in- FIG. 4 is a perspective view of the battery charger 

stalled is installed into the battery charger. The charger system With the adaptor in place and the battery pack 

contains all necessary power supply and control cir- removed. 

cuitry for bringing the battery up to full charge. Prefer- FIG. 5 is a top plan view of the battery charger sys- 
ably, the recharging procedure takes place initially at a 2S tem " 

last charge rate, and then at a trickle charge ™tr t ^ j s FIG. 6 is a bottom phut view of the adaptor showing 

entirely automatic, requiring no attention or control ^ c electrical contacts and actuator rod thereof: 

input by the operator. In addition, in the case of nickel FIG. 7 is an enlarged cross-sectional view of the 

cadmium batteries, an additional deep discbarge mode ada P tor ta T £tL ^"8 ^e 7—7 of FIG. 2. 
may be required, as described in the copending applica- 30 . F 1 ^- a amplified functional block diagram of the 

tion of Kenneth Fasen, entitled "Battery Charger Hav- ™£? circuit of battcrv charger, 

ing Automatic Mode Control", Ser. No. 529,860 filed u IT * * 311 enkr E ed cross-sectional view of the 

concurrently herewith. battery charger taken along 3— 9 of FIG. 5. 

One drawback of prior charging systems has bee* the 3 < ^L M 1( f f^^onal view taken 

difficulty of adapting them to charge both batteries S^SS^^^' 5 5°*** of 

^stalled in apr^atu*, as well as batteries contah^ ^^St^^^T^ m ******* 

r^a^b^ pack. Tnc present mventicn pro- ^S^I^SS^^ ™* * 

vides a system and adaptor which facilitates quickly aaapior receptacle, 

handling cither of these charging applications,, 40 DESCRIPTION OF THE PREFERRED 

Accordingly, it is a general object of the present EMBODIMENT 

invention to provide a new and unproved battery char- Referring to the drawings, and particularly to FIGS. 

se T: „ . ' ^ a battery charger 10 constructed in accordance 

It is a further object of the present invention to pro- with the invention is seen to be contained within a hous- 

vide a cattery charger of improved mechanical con- 45 ing 11 of generally rectangular construction. The hous- 

sU 3f? 0 °" . , which may be formed of an impact-resbtant heat 

it is a runner object ox the present invention to pro- dissipating material, such as aluminum, includes a for- 

vide a battery charger which can be readily configured wardly and downwardly sloped panel 12 on which a 

to charge either a battery powered device, or a battery receptacle 13 is provided for receiving a battery-pow- 

pack for wc in a battery powered device. 50 ercd device 14 (FIG. 3). 

SUMMARY riFTHF TisjvT7*r™™ ^ Wha| ****** battery-powered device 14, or a 

SUMMARY OF THE INVENTION battery pack, is installed in receptacle 13, the installed 

Accordingly, the invention is directed to a battery device is positioned generally vertically as shown, fecil- 

charger system and adaptor for applying a charging itatin * convenient installation and removal from the 

current to a battery-powered device or to a battery 55 \ 33± * er y charger. The operating mode of the charger is 

pack. The charger system includes a housing defining a ? ld,cated ^ I - ED indicators 15-17 located on a vertical 

receptacle tor receiving the battery-powered device- f f OIlt ** of housing U. A plurality of fins 20 on 

Circuit means within the housing produce a battery • *° p *J» raar surfaces of housing U ans provided to 

charging current. Contact means including a contact in , A improve heat dissipation from the charger when in use. 

the bottom wall of the recess establish electrical COnv A line cord 21 may be provided to connect the charger 

xm^nication between the circuit means and the battery- i^L^?^ 0 ^ dte ™ atin B current source. A plurality 

powered device when installed in the receptacle. An 2- E2*? r „ Fj^- bc P^cd on the bottom surface 

adaptor assembly having a housing diiiienS for* —T^l^ 

cel^ - J^^^^ A ^ commnmcadon 

chMger. dot-shaped aperture 31 through which a pair of spaced- 
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apart electricaUy-conductrve contacts 32 and 33 project rently herewith, for a detailed explanation of the strnc- 
into the receptacle. Also provided in toe bottom wall 30 tore and function of the battery charger circuitry. 
Is an aperture 34 for recerving a tiser-rotarsble retaining As shown in FIG- 9, housing 11 comprises a one- 
lug (not shown) on a battery pack adaptor. The bottom piece casting forming an internal compartment 52 
panel 30 of receptacle 13 also includes an aperture 35 5 within which the circuit components of the battery 
providing ac c es s to a pressure-actuated switch 36 (FIG. charger are contained. The compartment 52 is open to 
9) within the housing, which conditions the charging the bottom of housing 11* A bottom plate 53 formed of 
circuitry of the battery charger to a deep discharge Steel or other rigid electrically-conductive material is 
mode. disposed over the bottom of the housing to enclose 

As shown in FIGS. 1-5, the housing 11 is preferably 10 compartment 5Z 
formed as a single-piece casting, with a front portion The circuitry of the battery charger is contained on a 
generally designated 37 rawi twining the sloped panel 12, first printed wiring board 54 mounted in vertical align- 
the receptacle 13 and the front panel 18, and a second ment to bottom plate S3 adjacent the rear wall of hous- 
portion generally designated 3S (FIGS, 1, 2, 3 and 5) of mg.ll. A mounting tab is provided in bottom plate S3 
" "generally rectangular construction which includes the 15 receiving* machine screw 55 or other-appropriate 
beat-dissipating fins* mounting means for circuit board $4. Also, provided in 

Basically; a? ?b.ow" ^TO. «. within battery charger fte portion 38 of housing 11 is a transformer 56, which 
10 current is supplied to the battery 40 of the battery- * m0unted to bottom plate 53 by rivets 57 or other 
powered device 14 by a undirectiona] current source 4Z conventional means so as to extend up within the inte- 
The output of this current source is applied to battery 20 nor of portion 38. Thus arranged, circuit board 54 and 
40 through a pair of series-connected resistors 43 and transformer 56 are efficiently packaged within the hous- 
44. A switch circuit 45 is connected in shunt with regis* jng portion so as to take advantage of the heat dissipat- 
tor 43 to enable that component to be effectively re- ^attributes of the external fins 20. 
moved from die series circuit by establishing a low second portion of the battery charger ci rcuitry is 

impedance circuit around the resistor. Contacts 32 and 25 ?° I1 * ail,cd 00 * second circuit board 60 located in the 
33 establish electrical contact with battery 40 and allow forward portion 37 of housing LL This circuit board is 
the device in which the battery is installed to be re- ^ oun V* P 3 ** 11 * 51 to plate 53 and may be at- 

moved as required. tacned by cementing or other appropriate means to a 

- Battery voltage is sensed by a voltage divider com- w ^^F^JF^^K!^ sa ^ ort ^ ^ indicator 
prismsap^of^to^ 30 Thus ^^JP^^ serves the dual 
the positive terminal of the battery and ground. The Purpose of nsnJatang circuit board 60 from bottom plate 

juncture of these resistors is connected to a first voltage ^^^r^K^^lf ccmnecnons ^upport 

" comparator 4*. which compares the battery voltage ^J^J^J^^^^ ^ T^Tr^-V^ 
with a first predetermined Yeference voltage. If the „ ^S^!lS^^^ ^ ^ t^L?^ 
battery voltage is less than this reference voltage, an 35 SS£E^*^V^ ??* 
output Signal is applied to a change rate control ckcuit ^S t ^ S^™*^* ^ * . 
50 to charge the operating mode of the battery charger ^ ^^u^^^^^^^ 

- from a tridSe rate to a rast charW rate ? TS*? 6L accommodates the pressure. 

- The barS^mal v^ta^veTS the juncture 40 

of resistors 46 and 47 is also^plied to a second voltage 40 fJ^^tf^JS^^Zf m f? m ^?° Qf 
. : ~™~-o~**~- « r~ *j A ' , 6 receptacle 13 to initiate operation in the deep enscharze 

comparator 51, which functions to compare the battery mod ^ Neeessary electrical connections 
temunal voltage against a second reference voltage 36 and LEDdevices 15-17 imnm^flrfiwT^fw^^ 
leveL m the event that the battery voltage is lower than a^b«h^^^H^^S^ 2 
the second reference level, an ouqait sigial is applied to 45 g endn « between Clrcul1 board 60 »*» 
charge rate control circuit SO to condition that circuit The contacts 32 md M <x, 
from , discharge mode through a fast charge mode, cle^L^c^^thfh^e^^cd^^M 
Charge rate jxmtrol jwcuit SOcan be conditioned to a ^ nX^^^^SdmLrv 
pnshbntton switch 36, which centacts JRJ ThSg of2vL^<Sffi«S 
provrfes an appropriate control agnal to the control SO 33 are seen in FIG. 10 to comprise rivet-like elements 
^^ m * I on . *■ opentntg mode cafled for by c^cd on a ^vable dectrica^noa^nducn^Sr! 
charge rate wutrol circui 5* an ontpnt from this cir- rfer 70 formed of pl-rfc or other Liable rnatertt ia£ 
!^ k^T 11 ^ « meal conocoiens arc established to contaciTandlS 

^ shortciretnted when battery colons call for a fast by mean, of flexible wires 71 and 72, respectively, con- 

r2E£J?^£ e .Tf^V a "H* **** ™* h 53 «° ^ bottom surfaces of fe^om** « 

^^LSTf* !L?° n '^ n ftan ^ 0ndu °- «W through carrier 70. Carrier 70 includes in £ 

uve, effectively returning resistor 43 to the charging enlarged center portion intermediate contacts 32 and 

circuit and recucmg th c chaxgoig current. Resistor 44 fa 33, and recess 73 for recrivag 3 helical spriny; 74, This 

in the circuit ai all times to limit the maximum charging spring is seated within recess 73 at one end and ensues 

current under the fast charge mode. «o a raised portion 75 of bottom plate S3 at its other3so 

Thus, battery charger 10 is automatically conditioned as to bias the carrier 70 upwardly toward device 14. A 

to the appropriate one of its trickle charge, fast charge projretir^ portion of the carrier oontaininc contacts 32 

and discharge modes by charge rate control circuit 50 in and 33 projects through the slotshaped aperture 31 

accordance with the comparisons effected by compara- provided in bottom wall 30, and shoulder portions 76 at 

ton 48 and 51 and the input provided by switch 36. 65 either end of thc carrier limit the projection 
Reference is made to the copending application of In accordance with the invention, the battery dianrer 

Kenneth Fasen. entitled "Battery Charger Having An- 11 can be quickly and convemeady converted fo^Z 

tomatto Mode Control", Ser. No- 529,86a filed concur- pling charging^** to aban^^^,£S 
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of an adaptor assembly 80. As shown in FIGS. 1, 2, 4 including contact means adapted to establish dec- 

and 5, ths adaptor is installed in the chafer receptacle trical communication between said device recepta- 

tn place of teanseaver 14, The adaptor includes a hous- cle contacts, and said battety pack, said adapter 

mgM wmcl. defines a receptack 82 in its top surface A means further including ^toVmeans opisW- 

bartery pack 83 is recetved m this receptacle m upright 5 acccsfcle from, the exterior of said adXrhou^ 

vertical alignment, as shown in FIO, 1 for actuating said switch p ^ 

. ?f5^*? FI P S : 6 to secare the . ada P tor 80 Z A battery charging system as defined in claim 1 

m poahon, the adaptor includes a conventional twist- wherein said actuation means comprise a push rod 

lock fitUng 84 which engages appropriately formed mounted for reciprocation withm^actuator b^m& 
wall portions of aperture 34- A spring 85 may be pro- 10 3. A battery charging system as dSkdT 2 

vided to assist ui actuation of the fitting in a manner well wherein one end of said pt^«J is arranged to^nd 

known to the art. through said access aperture and into Operative eurazo- 

Ji P ~r^ ?/ of ^ J 1 ^ d f<*«^ meat with said swhehupou the appS^Tof p^«t 

select switch 36, the adaptor includes, in accordance to the other end thereofc F 
with one aspect of the invention a plunger 8« mounted IS 4. A battery charging system as defined in claim 2 

^ r J^Pf Dcatlve bore 87 in the wherein said push rod is mounted for ^prSve 

adaptor honang 81. The outside (top) end of this movement wittrin said adapter hensmu. and where^ 

Ste 1 "? 1 ^ m °W^ 3Cces f ,le fcmator button said adapter mean, include a springfor toZg^ 

88 which when pressed displaces the plunger through push-rod into a uon-actnatcd state. S 

T251?i*%3EF* ™ toh * 20 5 - A battery charging system as derated in chum 1 

AsronngM provided in bore 87 tn association with wherein said adapter housing indudinc means fortocfc 
actuator stem 86 returns the stem to to non-actuated ing said housing whim, and device receptacle. 
^e^washerMju^v^remOvmofthestemfrcm 6. A battery charging system as 3ed in claim 1 
inenousing. wherein said adapter contact means comprise at least 

To provide electrical contact with battery pack 83, 33 one flat spring"^ ^ 

rfn^K ™ ?" bottom ^ 93 7 " A ^bargins system as defined in claim 6 

of recess 82 a pair of flat resilient sprmg contacts 94 and wherein said chaig^lec^aacle includes a waTof 

^£fw COTtaCt8 ' *S SS^ " FI ?" 10 " «* »P«ed contacts. anTsaW adapW contact meanTcom- 

a^Tf„ l^^J. "ffTZJ^Z^ apertU , n ?, 9ti a pair of compWntarily positioned fl^spriag 
and 97 m the bottom wall 93. When battery pack 82 is 30 contacts, 

^f^d, as shown in FIOS. 9 and 10, these contacts 8. An adapter for use in conjunction with a batterv 

respectively contact contacts 32 and 33 of the charger charger having, a recentade fo7moeivS« « 

and conmcte 98 and 99 of the battery pack to «bS *a£L ^SLSTSJilSS 

Ae^u^uc connection between the charger and the for enabling ^installation of a ban^y^c^^ 

TWVEmwv a^!.. «^-^, -„ w ^ ... 35 ch ««« , » »nd a pressure actuated mode selection switch 

TBns, a battery charging system is provided wmch is accessible through an aperture in the chareer recent*, 
operable with cither a battery-powered device, or with cle, comprising; toger rCCepti> 

LS^^^^™^^ tES f hhl8 an adapter housing dimensioned for installation in the 
connection with the charger is reliable and requires a charger receptacle and defining a receptacle for 

, ^Zff°" - , , . contact means within said housing for establishing 

J^llt^^Z^fT^l ebctrieal ««nnn«cation between saiddecS 

*KJmT£ an ii e f? ed ' * be J obviou3 «° contacts iu said charger receptacle and ttnsbtUtery 

sloiled in the art that changes and modifications may be pack; and, ^a-eraimeMwry 

f^J^°l de *f£ a8 fro" the Invention in its as operator actuation means in said adapter housing for 
broader aspects, and, therefore, the aim in the appended facilitating actuation of aaidswiteh S™»k»tJ^ 

clauns is to cover all such changes and modifieS^s star^^SS^S 
^TcSnf 5 ** invention. 9. An adapter as defined in claim 8 wherein said 

i a vuMoMt a l , , . contact means comprise ax least ooe flat sprint contact 

curr4^a ^tte^n^k&tt^re- 3 ^ ^ S S ° ^ ^ 05 dcfined » cte » 

c^toa battery pack for a battery ntflutatton dev.ee, charger receptacle includes a pair of spaced contacts, 

~£~?r v. ■ . . . . andsaid adapter contact means comprise a nairofcom- 

^ 311 m f cn ° r L chamber « device plcmcntarfly positioned flat spring cotdLts^ 
r^ptucle for reccving the batter ,til iza uon de- 11. An ad^cTas defined^ STwherein said 

eircWmeans whitin ^d housing for producing a " ^S^^X^^ ^ 

vtted^wJfffiinSl ^ l-^ eSSUre n ^ <* defined in claim 11 wherein said 

mmatmg a deep discharge mode, push rod is spring-biased to a non-actu a ted posuion 

^^^i^^ I '^\ Qu ^ b . im 13. A battery charging system foTsupp^^fa^gtiu, 
aee^ap^ture m the bottom wall of said device 60 current to a battery pack for a battery u^Luon S 

TTZ, _ .. . . through device contacts on the housinc of the utfliza- 

^hn^^^"^!? '?*2 m "*' aa **r doa dcv ** wh « ^ battery pack is niounted Uiereh^r 

322^r^JST2^^Sr *e ternu^of the battery packwnen 

cucmt means and said battery uuhzabon device; the battery pack is removed from the util^ttoa^cc! 

^KS^S a h °?T?. f° rinStal - ^ ^Sg^t'af interior chamber and , 

Utton m sarf receptacle and demmrg an alternative receptacle for receiving the KxJZZSSLl 



a device 



^Tisr^ ps a «d e for ~ «* *™*y d^ 
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circuit mpam within said housing for producing a IS, A battery charging system as defined in r-\mm 14 
battery charging current; wherein said actuator means comprise a push rod 

device receptacle contact means in said receptacle for mdunted for reciprocation within said adapter housing, 
establishing electrical cornmunicarion between said « ^ A battery charging system as defined in claim 15 
v !r~? . , , . ;T, S wherem one end of said push rod is arranged to extend 

ciic^t means and sard device contacts of sard bat- through said access apc4 and into or^tivrew: 
tcry utOization device; and, ment with said switch upon the application of pressure 

adapter means including an adapter housing adapted to the other end thereof. 

for installation in said receptacle and defining an 17. A battery f-hnrgfag system as defined in claim 16 

alternative receptacle for receiving said battery 10 wherein said posh rod is mounted for recrprocative 
pack and further mcludhig adapter contact means movement within said adapter housing, and wherein 
extending into said alternative recerrtacle for estab- ^d adapter means include a Spring for biasing said 
lishing electrical commmnc^ori^tweett said do- A battery charS^ ^ defined in claim 17 

vice receptacle contacts and the terrninals of said 15 wherem said adar^^sh^^emdes racaas fok!c*> 
battery pack. ing said housing within said device receptacle. 

14. A battery c Vrg^g system as defined in claim 13 A battery charging system as defined in claim 18 

wherein said circuit means include a pressure-actuated wherein said adapter contact means comprise at least 
switch tor initiating a deep discharge mode, said switch one ^ S P™8- 

being opcrator-actuable through an access aperture in 20 A 03tt «y charging system as denned in claim 19 
the bottom waU of said device receptacle, and said t^T.^t^T FT"** a P** Of 

adapter means include actuator means operator-accessi^ Sp ? Ded ****** ™* codiact means cora- 

Eom the exterior oS^l^S. ° f ^^*^ «" 

ing said switch. 25 • * • * * 
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